We have developed a second order model of spontaneous emission noise in semiconductor optical amplifiers (SOAs). The resulting noise distributions agree well with statistical simulations and explain the measured redistribution of noise in saturated SOAs. Introduction Semiconductor optical amplifiers (SOAs) have a number of promising applications within optical communication systems. In these applications the performance, as measured by the bit error rate (BER), depends on the noise distribution of the signal after the SOAs. It is therefore important to describe the noise in an SOA in detail. However, the saturation and nonlinear properties of the SOA make this description complicated. We have previously measured and simulated the probability density functions (PDFs) after amplification in a saturated SOA [I]. In The different models and the measurements can be quantitatively compared through the skewness of the distributions, which is defined as the normalised third order central moment. This is shown in figure 2 The second order noise model is capable of describing the measured non-linear noise redistribution of an SOA. It agrees quantitatively with statistical simulations, but requires less computational power and allows results to be obtained far out in the tails of the PDFs, thus enabling accurate BER calculations.
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